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INTERFACE NEEDLE AND METHOD FOR 
CREATING A BLUNT INTERFACE BETWEEN DELIVERED LIQUIDS 

This application claims priority based on U.S. Provisional Application 
Serial No. 60/135,286 filed on May 21, 1999 which is incorporated herein by 

reference in its entirety. 

B S n ¥ ™c*™r> OF THF, TNVENTIQM 

pfrld n f thP Invention 

The invention relates to an interface needle, and more particularly, the 
invention relates to an interface needle for connecting a syringe to a catheter » 
5 create a blunt interface between liquids being delivered through the catheter. 

Hi i' r P' ntrintiitn iff thf P" 1 ""* 1 Art 

The delivery of fluid compositions which solidify in vivo is particularly 
useful for a variety of reasons including treatment of blood vesseTs, tumors, 
aneurysms, arteriovenous malformations CAVMs'), arteriovenous fistula 
,„ ("AVF") uncomrolled bleeding and the lite, as well as in the sterilization of 
^ by blocking the vas deferens or fallopian tubes, in the treatment of 
urinary incontinence by the addition of a bulking agent to the periurethral tissue, 

and the like. 

Delivery of such compositions is preferably accomplished via carhettr 
15 technic which permit the selective placemen, of the catheter at me delivery site. 
For example, recent advancements in catheter technology as well as m 
angiography now penuit neuro endovascular intervention including the torment 
of otherwise inoperable lesions. Specifically, development o, microcatheters and 
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^ cap* of Pr cv* 8 access » vess=,s as «» a, 1 — in 

Fluid compositions which are delivered tor 
S enerally include a solvent such as ethanol, acetone, ethyl lactate, 

! w -r-DMSO") or aqueous solutions of ethanol or DMSO, a 
dtaethylsulfoxide ( DMSO ), or q 
biocompatible water insoluble polymer, and a water * 

One use 01 mu> 4 u - d embo i lc 

a « fnr treatine intracranial aneurysms. Theuseoiuqm 

a *™" 1 *" LoilMiverv andinvoWe.tocnlovascularinj.con 
1 Tvpiclly *e Ucuid emboli. condition will include • — 

Once the l*« «■** ^" i0n * "* " 

nrriude the blood flow into the aneurysm. These liquid em 
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pliysi cian to view the =— procure oy fluoroscopy or other — on 

ttCtoiqU T : liquid emholic composition is delivered to - catheter wi* • ^ 
, , I catheter huo. Often the liquid embolic composition ts delivered 
connected to the end, <e —g , ^ agent 

after an aqueous solutton such as an aque 

detect the first appearance of the polymer composition in wo. 

detect the first PP & system for 

ag ent — ^ter^ei^^tpercentpo,^ 

m rupture the catheter system. However, 

aeliver higher viscosity emWic commons, for example 



-4- 



containing more *» weigh, percent of a po,yme, These hrgher vtsco* 
embolic compos are genera,,, easier ,0 posUion * an aneurysm, 
higher viscosity may a,so help to prevent portions of the poiymer from betng 
^.ed from the poiymer mass and being carried away in the Wood stream 
where the polymer can occtade an undesired vascular locatton. 

Accordingly, it would be desirable to provide a delivery system for 
delivery of high viscosity liquids through smal, ,umens whi,e preventing rupture of 



the delivery system. 
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cm« M lHV OF TUT tT JVEWTI ° N 

The present invention relates to a device, system, and method for 
establishing a blunt interface between two delivered liquids. 

T„ e invention aiso re,ates to a device, system, and mefhod for delrvertng 
high viscosity fluid through a vascular delivery system. 

According to one aspect of the present invention, a device for creaung a 
blunt interface between dehvered liquids includes a body having a proxima, end 
^figured for connection to a syringe and a distal end opposite the proxuna, end 

^ from the proximal end ,0 the dista, end and the iutnen has a firs, dtameter, 
me proxima, end and asecond smaller diameter atthe dista, end. A mbe extends 
from me dista, end of the body and delivers liquid direct* to a lumen of the 
cannula bypassing a reservoir in the cannula hub. 

According to another aspect of the present invenUon, a system for creafng 
a blunt interface between delivered liquids includes a syringe; a cannula havmg a 
caM „,a lumen, a cannula hub with a female luer fining, and a reserve, wtthm the 
^ula hub; and a bypass device connect ,0 the syringe and me cannula hub. 
The bypass device has a mbe for delivering Uquid directly «o me lumen of the 
cannula bypassing the reservoir in the cannula hub. 
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ln accordance with a further aspect of the present invention, a method of 
delivering two liquids includes the steps of delivering a first liquid through a 
cannula with a first syringe, removing the first syringe from the cannula, attachmg 
a second syringe to a bypass device for creating a blunt liquid interface, 
connecting the bypass device to the cannula, and delivering a second liquid writ 
the second syringe to create a blunt liquid interface between the first and second 
liquids. 

The present invention provides advantages of reducing mixing and 
providing a blunt interface between two delivered liquids. 

PTTTFF p^crmPTION OF THF, DRAWING^ 
The invention will now be described in greater detail with reference to the 
preferred embodiments illustrated in the accompanying drawings, in which like 
elements bear like reference numerals, and wherein: 

FIG. 1 is an exploded side view of a catheter, interface needle, and synnge 

15 system; 

FIG. 2 is a cross sectional view of the interface needle, taken along line 2-2 
of FIG. 1; 

FIG. 3 is a side view of the interface needle; and 
FIG. 4 is a side view of an interface needle according to an alternative 
embodiment of the invention for delivery of high viscosity fluids. 
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EETAILEDim^^ 

The interface needle according to the present invention addresses a problem 
of mixing between two liquids delivered through a catheter. The interface needle 
is particularly useful for creating a blunt interface between a biocompatible solvent 
and a liquid embolic composition which are delivered to the body for treatmg 
aneurysms, arteriovenous malformations, arteriovenous fistula, incontinence, head 
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„„d neck tumors for sterilization, and peripheral applied. Examples of 
^IposUions are described ' 

^«--«--*■•'---■■7 , t - ,, * i, 

for deiivering compost are desert in U. S. Paten. No. 

5 830 178, which is incorporated herein by reference in its enhreiy. 

AKtough the presen. — is parncuiariy suit* for crea.tng a .un, 

c mposition. it shouid he understood that the systems and methods ofthe pr«e». 

W nich me liouids are deiivered may * a cameter , cannula, need,, o * . 

m term hiun, interface means mat mixing between the two hqmds has been 

substantia,* reduced over conventional delivery methods. 

The blunt liquid interface between the DMSO and ahqutd emhohc 
^position improves the delivery of the Uquid emboiic common by alp 
*. formation of > smali temei or hai, of polymer materia, durm g the mtual 
Action, andpreventin^eformationofs^nds of po.ymer matena, wh,ch can 

he carried away in the bloodstream. 

1 shown in F1G. 1, the system for « q uid de,ivery with a biun, bqutd 
inK rface includes a catheter ,0 or other cannula wi* a hub 28, an interface need,e 
„ and a syringe H. The in.rface needie 12 indudes a proxima, end w,m a 
fema ,e ,u=r fttting 18 for connection to a tna,e ,uer fltting 20 of me syrtnge H A 
L end o, the interface need, 12 inCudes a ma,e ,uer fining 22 for connecUon 
to a female luer fitting 24 of the catheter hub 28. 
, As shown most Cear.y in the cross-sectionai view of FIG. 2, the -fac 

„eed,e 12 includes a ,umen 30 with a tapered portion 32. The tapered port» 32 
rapers from a iarges, proxuna, dhnension to a smaHest dista, dtmeusto. The taper 
. provided a, an angle A which is between about 10 and about 60 degrees. 
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prefer between about 20 and about 40 degrees, and most preferably 

elds from the distal end of the male luer fining 22. The hypo rube 36 may be 

overmolded, press fit, crimped h place, secured with adhesive, or orherw.se 
IredinsidLe^e.SOof.he^rfaceneediea.Thehypo.nbeSernaya.so 

be replaced with another type of rigid or flexible tube. 

The body of the interface needle 12 is preferably formed of a polymer 
^eria! which is compare win, DMSO or other Hquids being delivered, such as 
poiypropylene, polyethylene, polyester, and the ,U=e. The hypo rube extends 
Jthe dista, end of me n* luer f,„in g 22 a distance sufficient to allow .he 
bypo tube to bypass a reservoir 36 in the catheter hub 28 and delivers the Uquid 
dire cuy into me catheter lumen. The length of the hypo mbe 36 may vary 
oependmg on the type of catheter hub 28 used. For example, the hypo rube 36 
Z have a total lengrh o, about 0.2 to about 1 .0 inches and a length ex endmg 
from the distal end of the male luer 22 of about 0.05 to about 0.W «che, 

m hypo tube 36 is dimensioned to ft. with* lumen of the catheter 10 
formmg a sea. between the interface needle and the catheter lumen and bypassmg 

36 wl vary depending on the intern, diameter of the catheter ,0 into which *e 
b po m be L and forms a seal. Preferably, the interface needle 12 ts provided m 
different sizes dimensioned to be used with different neuro caureter, 

The procedure for delivering two liquids and achieving a blunt liquid 
interface according to the present invention is as follows. Initially a first Uqu Us 
delivered duectly to the catheter ,0 with a first syringe. A second liquid is then 

syringe Air is expeiled fiom me interface needle !2 by mjection o, fiutd from the 

^syringe. Ue second hquid is preferably inject* to fill * entire interface 
I 1 an hypo n.be36.1,emale,uerf.ning22of tt ,e interface needless 
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ften com.ec.ed to fte catheter hub 28 such ft. a blunt liquid interface is formed 
between a first liquid in the caft«er 10 and a second liquid in the hypo rube . 
The second liquid is men delivered from the syringe 14 and interface needie 12 

through the catheter 10. 

Two or more liquids can be delivered to the catheter in sequence wdh each 
of the liquids after the first liquid being delivered by a separate syringe bavmg an 

interface needle attached. 

When me present invention is used to deliver a liquid embolic composmon 
with a blunt or even interface between a biocompatible solve* and a liqmd 
embolic composition, the procedure employed is as foliows. The syringe M - 
Med with the liquid embolic composition and the interface ne*d,e 12 is anached to 
fte syringe. Air is expelled from the interface needle 12 by injection of hqutd 
embolic composition mroughfte interface needle with the syringe 14. The 
exterior of the interface need.e 12 is preferably cleaned. The interface needle 12 
then anached to the catheter hub 28 of a catheter which has been previously 
flushed with DMSO or other biocompatible solvent. The liquid embohc 
composition is inject slowly to crea* a blun, liquid interface between the DMSO 
and iiquid embolic composition and prevent dilution ofthe two fluids a, the h,u,d 
interface. The blun, liquid interface created by fte interface needle 12 has been 
found ,0 travel down the leagft of the catheter to a delivery site with mimmal 

mixing between the two liquids. 

The interface needle according to fte present invention is easy to use, 
achieves repeatable results, and substantially reduces fte amount of mixmg 
occurring between two liquids which are delivered in sequence. 
5 The blunt liquid interface provides a reduction in dilution which occurs a, 

fte leading edge of the second fluid being delivered. This reduces the amount of 
change in viscosity of fte second liquid. When using a ,i,uid embolic composmon 
fte more uniform viscosity improves fte durability of fte liquid embohc 
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composition. In contrast, when the liquid embolic composition is delivered 
directly to the catheter hub 28, the large open space within the catheter hub allows 
substantial mixing. When the liquid embolic composition injection is begun wrtm 
a confined space such as the lumen of the catheter 10, mixing of the liquid embohc 
5 composition and solvent is greatly reduced. The more abrupt liquid interface also 
improves the ability to visualize the leading edge of the polymer composite bemg 
delivered. 

HG 4 illustrate an alternative embodiment of an interface needle 50 
which is configured to allow delivery of a high viscosity fluid without rupturing 
10 the delivery system. One option for providing delivery of high viscosity fhnds, 
such has fluids having viscosities of a, ieas. 150 cS. a, 40-C. to me vasculature is 
,o provide high-pressure delivery systems. However, catheters which are designed 
with reinforcing to wimstand high pressure fluid delivery lack one or more of the 
desirable catheter features including trackability, pushability, flexibility, and 
15 ability to be manipulated without trauma to the vasculature. 

The interface needle 50 provides a solution to the high-pressure deltvery 
problem by providing a pressure relief mechanism between a syringe and a 
catheter allowing non-reinforced catheters to be used. The interface needle 50 ts 
designed to manage the high pressures of injection of high viscosity fluid before 
20 the fluid enters a catheter or other delivery system. The interface needle 50 

preferably will also create an abrupt liquid interface in the manner as the tnterface 

needle 12 of FIGS. 1-3. 

As shown in FIG. 4, the interface needle 50 includes a high pressure tube 
52 a female luer fitting 54 at a first end of the tube, and a male luer fitting 56 a. a 
25 second end of the tube. An overmolding 60 preferably covers the tube 52 and 
provides an ergonomic exterior of the interface needle 60. As in the interface 
needie of FIGS. 1-3. a hypo-tube 58 extends from the male luer fining 56 for 
bypassing a reservoir in a catheter hub. The tube 52 and any coatings and 
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overmo.di.gs are formed of a materia, and a configuration to provide sufficient 
strength, interna, configuration, ami length to accommodate and contain high- 

pressure injection. 

m operation, the firs, end 54 of the interface needle 50 is connected to a 
5 syringe containing a high viscosity fluid and the second end 56 is connected to an 
nnreinforced catheter. High viscosity fluid is men injected at high pressures 
through the interface needle 50 which dynamically reduces the pressure 
sufficiently within the needle so tna, the fluid can be delivered to an nnreinforced 
catheter, preferably an nnreinforced neuro cameter without rupmre of ore cateter 
0 Preferably, the pressure of injection is reduced to approximate* 350 ps, or less a. 
ttresecondendSSofthein^rtaceneedleJO. The length of the interface needie 50 
will vary depending on the initial injection pressure a. the firs, end 54 of the 
interface needle and the change in ptessure which is needed to achieve a destred 
exit pressure. For example, the tube 52 may have a iength of about 0.5 mches 
15 about 15 inches, preferably about 1 inch or greater. 

The tube 52 may be meu* or plastic and may be overmolded, coated, or 
reinforced for purposes of ergonomic design or improved tactionaiity . An tnner 
diameter of the mbe 52 is preferably substantially the same as the inner diameKr 
ofthe catheter to be connected to the interface needle. The tube 52 may have 
M tapered inner diameter with the distal end inner diameter being substantially the 
same as a proximal inner diameter of the catheter. 

The interface needle 50 according to the present invention is parucularly 
useful for control delivery of high viscosity licraid embolic compositions w«h a, 
,east twelve percent polymer and/or with viscosities of at least 150 cS. a. 40 C as 

,5 described in U.S. Paten. Application Serial No. . entitled "Novel H.gh 

" Viscosity Embolizing Compositions" fried on even date herewith, (Anorney docUe, 
No. 018413-257), which is incorporated herein by reference in .ts entrrety. 
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For delivery of liquid embolic compositions having viscosities of between 
about 500 and about 5000 cS, a, 40"C, the pressure of the composition delivered 
from a ! cc syringe can be about 3000 to about 4000 psi. The pressure reducfon 
which is needed for delivery of this composition ftrough a catheter delivery 
, system depends on the catheter to be used. Known flow directed neuro catheters 
I bu ,s, rated a. ,00 psi and have acma, burs, strengths of 150 pst. Gmdewue 
directed neuro catheters have burst strengths of about 200 to about 400 ps,. 
Reinforced neuro catheters having higher burst strengms of 1000 psi or greater are 
also avails, however, these retaforced catheters lac* the greater flinty of 

0 the unretaforced catheters which is often desirable, 

According.oonee.amp.eoftheinvention.meinurfaceneedleSO.s 

configured ,0 provide a pressure drop from about 30004000 psi at the fust end 54 
,„ about 300-350 psi a. the second end 56 for delivery of a li,uid embohc 
^position having a viscosity o, about 1 100 cS, a, 40'C through a gu.dew.re 
15 directed, unretaforced neuro catheter. 

Although the interface needle 50 of the present invention has been 
described with respect to high viscosity liuuid embolic compositions it should be 
.derstood tha, the interface need,= 50 may a,so be used for del.vertag «d 
conditions where it is imporun, to prevent excessive fluvd pressure from bemg 
20 applied to a delivery system. 

While the invention has been described in detail with reference to the 
referred embodiments thereof, it will be apparent to one skiiled 
Lous changes and modifications can be made and equivalents empioyed, w.,ho« 
departing from the present invention. 
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Y'HflT^ ^ AIMED IS: 

! . A device for creating a blunt interface between delivered liquids, 

the device comprising: 

a bodv having a proximal end configured for connection to a 
5 syringe and a distai end opposite the proximai end configured to be attached to a 

cannula hub; 

a tapered lumen extending through the body from the proxtmal end 
to the distal end, the tapered lumen having a first diameter at the proximal end and 
a second smaller diameter at the distal end; and 

a tube extending from the distal end of the body and arranged to 
deliver liquid directly to a lumen of the cannula bypassing a reservoir in the 
cannula hub. 

2 The device of Claim 1 , wherein, the tube has a length of about 0.05 
to about 0.75 inches from a distal end of the body to a distal end of the tube. 

15 3 . The device Claim 1, wherein the body has a length of greater than 

0.5 inches. 

4. The device of Claim 1 , wherein the body and tube are formed of a 
DMSO compatible material. 

5 . A system for creating a blunt interface between delivered liquids, 

20 the system comprising: 
a syringe; 

L cannula lumen and a cannula hub with a female 



luer fitting 



a cannula having a i 
and a reservoir within the cannula hub; and 
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a bypass device connectable to the syringe and the cannula hub, the 
bypass device having a tube for delivering liquid directly to the lumen of the 
cannula bypassing the reservoir in the cannula hub. 

6. The system of Claim 5, wherein the bypass device includes a 
5 tapered lumen tapering from a largest dimension at an end connectable to the 

syringe and a smallest dimension at an end connectable to the cannula hub. 

7. The system of Claim 5, wherein the tube is dimensioned to fit into 
the cannula lumen. 

8. The system of Claim 1 , wherein the tube has a length of about 0.05 
10 to about 0.75 inches from a distal end of a body of the bypass device to a distal 

end of the tube. 

9. The system of Claim 5, wherein the cannula is a catheter. 

10. The system of Claim 5, wherein the cannula is a needle. 

15 n a method of delivering two liquids comprising: 

delivering a first liquid through a cannula with a first syringe; 

removing the first syringe from the cannula; 

attaching a second syringe to a bypass device for creating a blunt 



20 



liquid interface; 

connecting the bypass device to the cannula; and 

delivering a second liquid with the second syringe to create a blunt 

liquid interface between the first and second liquids. 
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12. The method of Claim 11, wherein the bypass device includes a first 
end connectable to the syringe, a second end correctable to a hub of the cannula, 
and a tube for delivering liquid directly to a lumen of the catheter bypassing a 
reservoir in the cannula hub. 

5 13. The method of Claim 1 1 , wherein the second fluid is injected into 

the bypass device to remove air from the bypass device before connecting the 
bypass device to the cannula. 

H. The method of Claim 11. wherein the bypass device bypasses a 
reservoir in the cannula hub and delivers the second liquid directly to a lumen of 
10 the cannula. 

15. A method of delivering high viscosity liquids with viscosities of at 
least 150 cSt at 40°C, the method comprising: 

providing a syringe containing the high viscosity liquid; 
connecting the syringe to a first end of a pressure relief interface needle; 
15 connecting a second end of the pressure relief interface needle to a delivery 

cannula; 

injecting the high viscosity liquid with the syringe; and 

reducing an injection pressure to about 350 psi or less at the second end of 

the interface needle. 

16. The method of Claim 15, wherein the interface needle has a tapered 



20 



inner lumen. 

17. A system for delivering high viscosity liquids with viscosities of at 
least 150 cSt at 40°C, the system comprising: 
a syringe; 
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a pressure reducing device configured to be connected to a first end of the 
syringe and to reduce a pressure of the high viscosity fluid being delivered from 
about 3000-4000 psi down to 350 psi or less; and 

a neuro catheter configured to be connected to a second end of the syringe. 

5 18. The system of Claim 17, wherein the pressure reducing device has a 

length of at least 1 inch. 

19. The system of Claim 17, wherein the pressure reducing device has a 
tapering lumen. 

20. The system of Claim 17, wherein the neuro catheter is a flow 

10 directed catheter, and the pressure of the high viscosity fluid is reduced down to 
150 psi or less. 
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